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Abstract. Recently, the study of the CoRoT target HD 49933 showed evidence of 
variabiUty of its magnetic activity. This was the first time that a stellar activity was 
detected using asteroseismic data. For the Sun and HD 49933, we observe an increase 
of the p-mode frequencies and a decrease of the maximum amplitude per radial mode 
I when the activity level is higher Moreover a similar behavior of the frequency shifts 

i with frequency has been found between the Sun and HD 49933. We study 3 other 

targets of CoRoT as well, for which modes have been detected and well identified: 
HD 181420, HD 49385, and HD 52265 (which is hosting a planet). We show how 
the seismic parameters (frequency shifts and amplitude) vary during the observation of 
these stars. 



1. Introduction 

Many important questions remain unanswered concerning the detailed mechanisms rul- 
ing the solar dynamo and activity cycle. The prediction on the length an d strength of the 
solar activity cycles still needs additional constraints to be more reliable ( Dikpati & Gilmarj 



20081) . Different models of dynamos exist (interface dynamos, flux transport models in- 
cluding the aQ. dynamo...). All these models are based on the interaction between con- 
vection, rotation (in particular surface differential rotation), and magnetic field. One 
way to improve our understanding of this interaction is to study magnetic activity cy- 
cles in other solar-type stars providing different conditions i n which dynarn o can take 
place (rotation rates, depths of the convective zone... ) (e.g. lRempelll2008L and refer- 
ences therein). 
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Many proxies are used to study magnetic activity cycles such as spectroscopic 
observations in CaHK, Lyman Ho-, radio fluxes... In particular, the Mount Wilson 
HK project allowed to me asure the photospher ic and chromospheric activity in a very 
large sample of stars (e.g. iBaliunas et al.lll995h suggesting that activity cycles features 
depend on the types of stars and their evolutionary stages. Beside, from this wide 
survey, it appeared th at two different branches exist: the inactive and active branches 
(lBohm-Vitensell2007l) . Possible explanations could be different positions of the dynamo 
shell or changes in the a effect. An empirical law has also been derived linking the sur- 
face r otation period of the star and the cycle period ( Ossendrijver 1992; Jouve et al] 
2010h . But the poor accuracy of this relation shows the need of more observational 



constraints. 

It also seems that short cycles are more common than expected. An example 
is the star / Hor, wh ich has one of the shortest cycle period measures of 1.6 years 
(iMetcalfe et al.|l2010h. T Boo is an interesting case, as it hosts a giant close-in planet 
and for which Ipares et al.' ('2009 ) report a e stimate cycl e period of ~ 2 yea rs. With 
missions such as CoRoT (Baglin et al.ll2006h and Kepler (iBorucki et al.ll2010h. we can 



expec t to detect magnetic activity in some of their solar-type targets (IChaplin et al. 
2mTh . 



2. Analyses and conclusions 

Seismology is a very powerful tool that allows us to retrieve information on the so- 
lar/stellar interior. We know that for the Sun, when the magnetic activity cycle of a star 
increases, two parameters of the acoustic modes vary: the frequencies of the modes in- 
crease while their amplitudes decrease. These two parameters vary in an anti-correlated 
manner. In addition, seismology has the asset of detecting any change in the mag- 
netic activity inside a star even though no evidence at the surface of the star is visible 
(ISalabert e t aLll2009h . 

As CoRoT provides a few months of continuous and very good quality of d ata, we ana- 



lyzed the time series of one of the targets HD 49933, using the A2Z pipeline (iMathur et al 



20101) . We observed for the first time a magnetic activity using seismology, for another 



star than the Sun (.Garcia et al.ll2010) . Indeed, this cycle has several similarities with 



the solar one (ISalabert et al.ll201 II) . suggesting a cycle period of at least 120 days. The 
CaHK observations done at Cerro Tololo Observatory in Chile confirms the cycle. 
We then extended our study to three other CoRoT targ ets for which we ha d spectropo- 



larimetric observations from NARVAL: HD 181420 (iBarban et al.ll2009l). HD 49385 



(iDeheuvels et al.ll2010l) . and HD 52265 (BalloLetaLl|201l|). These three stars present 



at least an anti-correlation between the temporal variation of the amplitude and the fre- 
quency shifts.The star HD 181420 seems to be in a stable phase while HD 49385 and 
HD 52265 show an anti-correlation between the f requency shifts and the amplitudes, 
suggesting a modest increase of magnetic activity (iMathur et al.ll201 lal Jbl). 
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